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$U=(A_{1}x_{1}+u_{1}, A_{2}X_{2}+u_{2}, A_{3}X_{3}+u_{3})$ (1)
, $A_{1}+A_{2}+A_{3}=0$ . , $(A_{1}, A_{2,3}A)=$
$(0,0,0)$ , $(A_{1}, A_{2}, A\mathrm{a})=$
$(1, -0.5, -0.5)$ – .
, .
,
$\frac{\partial u_{\alpha}}{\partial t}+A_{j}x_{j}\frac{\partial u_{\alpha}}{\partial x_{j}}+A_{\alpha}u\alpha+uj\frac{\partial u_{\alpha}}{\partial x_{j}}=-\frac{\partial p}{\partial x_{\alpha}}+\nu\frac{\partial}{\partial x_{j}}\frac{\partial u_{\alpha}}{\partial x_{j}}$, (2)
$\frac{\partial u_{j}}{\partial x_{j}}=0$ (3.)
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$X_{\alpha}=\exp(-A_{\alpha}t)x\alpha\equiv T\alpha x_{\alpha}$ , (4)
, .







Runge-Kutta-Gill . , $128^{3}$
, $256\cross 128^{2}$ . ,
, large-eddy time-scale: $t_{le}=\mathcal{E}/\iota\ovalbox{\tt\small REJECT} Q\sim 10$, small
eddy time scale: $t_{se}=1/\sqrt{2Q}\sim 1,$ . $\mathcal{E},$ $Q$ ,
.
3
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, $SK<0$ . ,
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.
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187





. . , $\mathrm{P}\mathrm{D}\mathrm{F}$
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; $(_{\alpha\beta}^{2}= \frac{d_{\alpha\beta}^{2}}{\langle d_{\alpha\beta}^{2}\rangle}$ $2n$ ,
$\partial_{t}\langle\zeta_{\alpha\beta}^{2}n\rangle=\frac{2n\langle e_{\alpha\beta}\rangle}{d_{\alpha\beta}}\{(2n-1)\langle(_{\alpha\beta}2n-2f_{\alpha}\beta\rangle-\langle\zeta\alpha\beta\rangle 2n\}$ (7)
$f_{\alpha\beta}=e_{\alpha\beta}/\langle e_{\alpha\beta}\rangle,$ $e_{\alpha\beta}=u_{\alpha}d_{j\beta}\overline{\partial}jd_{\alpha}\beta+\overline{\partial}_{\alpha}d_{\alpha\beta}\overline{\partial}\beta p-\nu(\overline{\partial}_{j\beta}d\alpha)^{2}$ .
. $d_{\alpha\beta}$ (\mbox{\boldmath $\zeta$}\alpha \beta stationary)
$(2n-1)\langle\zeta_{\alpha}2n-2\beta f\alpha\beta\rangle=\langle\zeta_{\alpha\beta}^{2n}\rangle$ (8)
,
$(2n-1) \int\int\zeta_{\alpha\beta}^{2n-2}f\alpha\beta P(\zeta\alpha\beta, f\alpha\beta)\mathrm{d}\zeta\alpha\beta \mathrm{d}f\alpha\beta=\int\zeta_{\alpha\beta}^{2n}P(\zeta\alpha\beta)\mathrm{d}(\alpha\beta$ (9)
.
$P(\zeta_{\alpha\beta}, f_{\alpha\beta})=P(\zeta_{\alpha\beta})P\zeta\alpha\beta(f\alpha\beta)$ , $q_{\alpha\beta}((_{\alpha\beta})= \int f_{\alpha\beta}P_{\zeta_{\alpha\beta}}(f\alpha\beta)\mathrm{d}f_{\alpha}\beta$ (10)






, $q_{\alpha\beta}(x)$ $P((_{\alpha\beta})$ .




Gauss , $C,$ $C_{0}(>0)$
.
$.q\alpha\beta(x)=C_{0}+c1x$
$P(x)=c \cdot C_{0^{-}}1(c0+c1x\frac{c}{c}\mathrm{T}^{0})^{-1}1\exp+_{\tau}\frac{c}{c}0(-\frac{x}{C_{1}})$ (14)






$a= \frac{-C_{1}+\sqrt{C_{12}^{2}-4cc_{0}}}{2C_{2}},$ $b= \frac{-C_{1}-\sqrt{C_{12}^{2}-4cc_{0}}}{2C_{2}}$ (17)
. , $C_{2}<0arrow FL<3,$ $C_{2}>0arrow FL>3$
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. $A_{\alpha}t\ll 1$ $T_{\alpha}\approx 1-A_{\alpha}t$ . , $A_{\alpha}\gg 1$ $A$





$e_{\alpha\beta}\approx\{u_{\alpha}d_{j\beta j\beta p}0\partial d0\partial_{\alpha}d+0\alpha\beta\alpha\beta\partial-\nu(\partial_{j}d_{\alpha}0)\beta\}2$
$(A_{j}+2A_{\beta})tu_{\alpha}d_{j\beta}\partial jd^{0}-\alpha\beta(A_{\alpha}+2A_{\beta})t\partial_{\alpha}d0\alpha\beta\beta\partial p$
$+2\nu(A_{j}+A\beta)t(\partial_{j}d_{\alpha}^{0})^{2}\beta$
, $d_{\alpha\beta}^{0}=\partial_{\beta}u_{\alpha}$ . ,
, $e_{\alpha\beta}$ .
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Figure 7: $\mathrm{d}\mathrm{n}\mathrm{s}.S\iota \mathrm{d}.\mathrm{e}\mathrm{p}\mathrm{s}$($\mathrm{v}\mathrm{e}\mathrm{l}$ PDF)
$\text{ _{}=\mathit{9}_{J}u_{/}}-\sim \mathit{9}_{+^{\chi}\star}\sim$ $\phi\underline{-}$ a$\chi,$ $-\sim \mathit{9}_{-}y_{t}$






$.\theta’-e,/$ . $+=e_{2\cdot L_{l}}$ $\simeq e_{\mathit{3}J}$





Figure 3: q5r33 $.\mathrm{e}_{\mathrm{P}^{\mathrm{g}}(}\mathrm{D}\mathrm{U}\mathrm{D}\mathrm{x}\mathrm{v}\iota(\mathrm{d}\mathrm{u}\mathrm{d}_{\mathrm{X}})^{**_{2)}}$ Figure 4: &qSr34.\epsilon ps(DUDY $\mathrm{v}\mathrm{s}$ $(\mathrm{d}\mathrm{u}\mathrm{d}\mathrm{y})**2$ )







$\mathrm{F}\mathrm{i}\mathrm{g}\mathrm{u}!\mathrm{e}$ $9$ : $\mathrm{f}\mathrm{i}\mathrm{r}7\mathrm{r}6_{\mathrm{G}}.\mathrm{N}$ ( $\mathrm{o}\mathrm{u}\mathrm{D}\mathrm{X}$ $(v‘)^{1}$)
$o\underline{\prime}e_{l},$ . $+\approx e_{A\mathit{3}}$ . $\approx e_{\mathit{3}J}$
Figure 10: &q7r52.ep\epsilon (DUDX $\mathrm{v}\epsilon(v:)^{\mathrm{Z}}$)
$\mathcal{P}\cdot\dagger\oint_{\backslash }’\uparrow \mathit{4}[$
Figure 11: $\ \mathrm{q}\tau_{\mathrm{r}}\epsilon 3_{\mathrm{G}}.\mathrm{p}\epsilon(\mathrm{D}\mathrm{U}\mathrm{D}\mathrm{x}m(\mathrm{d}\mathrm{u}\mathrm{d}\mathrm{X})**2)$ Figure 12: $\mathrm{k}\mathrm{q}7\mathrm{r}\S 4.\mathrm{e}_{\mathrm{P}^{\epsilon}(\mathrm{Y}\mathrm{v}8}\mathrm{D}\mathrm{U}\mathrm{D}(\mathrm{d}\mathrm{u}\mathrm{d}\mathrm{y})^{**\mathrm{z}})$
$\#\dagger p\iota j_{\backslash }\nearrow\not\in($ $VL$ . $If_{\backslash }\nearrow \mathrm{J}t$
$]\underline{-\neg\backslash \swarrow^{1}}$ A $( \backslash \int|)\backslash$
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Figure 4: $\mathrm{s}\mathrm{t}\mathrm{q}5\mathrm{r}34.\mathrm{e}_{\mathrm{P}(}8\mathrm{D}\mathrm{U}\mathrm{D}\mathrm{Y}$ vs $(\mathrm{d}\mathrm{u}\mathrm{d}\mathrm{y})**2)$
$M\angle-If\nearrow_{T}L$
1 $’,\backslash \mathit{1}\backslash \mathit{3}$ $(_{i}^{\backslash },)$
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$\mathrm{r}\cdot \mathrm{l}\mathrm{g}\mathrm{U}\mathrm{r}\mathrm{e}1:$ apprx.frd.eps($\mathrm{V}\mathrm{e}1$ PDF) Figure 2: apprx.fro.eps( $\mathrm{v}\mathrm{e}\mathrm{l}$ PDF)
$\phi\sim.\partial_{l}u_{l}$ $+’\sim\theta_{\mathrm{z}}u_{\bigwedge,}$ $\mathrm{O}=\mathit{9}_{\mathit{3}}\parallel’/$ $\phi-\cdot\partial_{s^{u_{\int,}}}$ $\uparrow\not\in J_{A^{l}}’$ $\mathrm{O}\sim-\mathrm{t}\parallel \mathit{3}$
$\nearrow_{3}\swarrow$
$\mathrm{g}_{1}\mathrm{g}_{\mathrm{U}\mathrm{r}}\mathrm{e}3:\mathrm{a}\mathrm{p}\mathrm{P}^{\mathrm{r}\mathrm{X}.\mathrm{s}\mathrm{t}}\mathrm{d}.\mathrm{e}\mathrm{p}_{\mathrm{S}}$ ( $\mathrm{V}\mathrm{e}1$ PDF) Figure 4: apprx. $\mathrm{s}\mathrm{t}\mathrm{o}.\mathrm{e}_{\mathrm{P}^{\mathrm{s}}}$ ( $\mathrm{v}\mathrm{e}1$ PDF)
$\mathit{0}--\partial_{t}u_{\gamma_{;}}$ $+=\partial_{\vee}u_{-},$ $1\mathrm{J}=\partial_{-}\parallel_{\wedge}$
$\phi\sim 3_{-\dagger}\vee\mu J+\overline{\vee}\partial_{+}\mu_{\vee}$ $=\partial_{-}\parallel_{-}$
$)\backslash ;2+$
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